In the recent past there has been renewed interest in understanding the nature of fluctuations in BOLD data in the absence of a task [1,2]. In this work, nonlinear dynamical (NLD) techniques were applied to fMRI to examine the spatio-temporal properties of BOLD resting state fluctuations. Patterns of singularity in the complex plane (PSC) and Lempel-Ziv complexity (LZ) were used to study the deterministic nonlinearity in resting state fMRI. The results showed greater nonlinearity (higher PSC) and determinism (lower LZ) in gray matter (GM) compared to white matter (WM) and CSF. In addition, removal of respiratory and cardiac pulsations decreased the nonlinearity and determinism but did not alter the relative difference between GM and WM, suggesting that the tissue-specificity may be attributed to differences in native physiological and metabolic fluctuations.
This work has demonstrated the utility of NLD techniques in understanding the resting-state fMRI fluctuations. We have shown that determinism and nonlinearity are tissue-dependent, being higher in GM than in WM and CSF. We have also demonstrated that the tissue-specificity is unlikely due to cardiac/respiratory fluctuations or noise intensity differences. Hence, we conclude that the tissue-specificity of nonlinear dynamics seen in Table 1 can be mostly attributed to differences in underlying physiology and neural processing. 
